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1.0 INI'ROLUCTION
l.1 PURPOSE AND SCOPE OF MANUAL
1.1.1 'The purpose of this manual ls Lo provide the necessary
instructions to operate and maintain the Prototype Modulated-
Light Film-Viewing Table. Included in this manual are a
general and functional description of the equipment, procedures
for Installation, and detailed operating instructions, The
maintenance philosophy assoclated wlth the equipment 1s detfined
and instructions tor servicing and preventive maintenance are
glven, Also included 1s a 1ist of eritical components and
the pertinent diagrams and schematlic arawings.
WARNING : HIGH VOLTAGES AND HADIATIUN HAZAKDS

At PrESENY IN THIS EQUIPHEND WHICH

CONTAINS PRECISION ELWCIHRICAL AND

MeCHANICAL COMPONgNTY, FULL PhOLECTION

IS PrOVIDED FOR THE EQUIPMENL AND

PERSONNEL IN THE NORMAL OPEKATING MODE.

THEoE IS THE POTENTIAL QF INJURY 10

PERZONNEL AND DAMAGE TO wGUIPMENT IF

MAINTENANCE IS UNDERLAKKN BY PELSONS

NOT THAINEL POr THIS PUKPOSE,

l.1.2 "The prototype modulated-light r'1lm-viewing system was

manul'actured under by

the

The manutacturer identified this

equipment by Model No. Ph=3600A.
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2.0 LESCRIPLITION

2.1 PURPOSE OF THE EQUIPMENT

2.1.1 The modulated-light tilm-viewing table provides a
means of large-area contrast compression that is specitically
designed to assist the photo~interpreter during the observa-
tion ana detailed analysis of photographic rilm, ''his
equipment provides a means of compressing the large-ares
contrasts which are eqcountered Iin viewling film because of
light spilling around the edges of the frilm where the 1iim
may be smaller than the 11t area or where an excessivé amount
of light 1s spilling through a thin-density area such as a
cloud on an saserial photograph. ‘'he purpose of this equipment,
therefore, 1s to ald the photo-interpreter to see the detail
in dark areas that are adjacent to aress that are brightly

1lit.

2.1.2 Other operating convenlences are offered: (1) The
table top 1s tiltable., The operator can theretore work in
more comrort. (2) The table top is rotatable. Lhe operator
can therefore examine the film intany orientation. (3)
Brightness 1s adjustable. (L) A microscope is provided
mounted on a pantograph with close mechanical tolerences so
that frequent refocusing is unnecessary. (5) The area

being 1lluminated can be restricted wilthout the use of'an

opaque mask,
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All of these functions are made accessible to the opersator
by means of knobs and swiltches, convenlently located on a

control psnel.

2.2 PHYSICAL DESCHIPITION

2.2.1 "The modulated-light film viewer 1s contained in a
desk-type console, as shown in Filgure 1. "The enda modules
hold the power supplies and electronic clrcuit boards. 'I'he
center sectlon contains the kinescope that provides the
modulat{d light, the film reels, and associated 11ilm drives.
cece2 A microscope for viewing tine detull is suspended
from a pantograph mechanism which 1s attached to the rear of
the center section. The'pantograph suspension providés

ma Ximum freedom of movement for theumicroscope.h Movement *
of the microscope is smooth for both very short and Long

excursgions,.

2.3 FUNCTIONAL DESCHRIPLION
To aid the followlng discussion, a block diagram of

the modulated-light film-viewing table is glven in Figure 2,
2e3el Film Transport

This equipment has the capablility of handling tilm

up to nine Inches wide on reels up to 7-5/8 inches in
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Flgure 1, Modulated-Light FPilm=-Viewing Table
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diameter. The film travels over the kinescope faceplate and
underneath a glass cover plate but above the diffuser. The
film can be transported in either the forward or the reverse
direction, at the option of the operator. Film may be loaded

with the emulsion side down or up.

The film-drive mechanisms are capable of running at speeds
ranging to 18 inches per second. Speed control is continuous

within this range.

2e3e2 Glass Cover Plate

The glass cover plate serves three purposes: (1) it~
protects the kinescope faceplate, (2) it provides an X-ray
shield for the operator, and (3) it flattens the film, thereby
permitting better focussing of the microscope. The glass cover
plate must be raised when the film is being transported. When
the film transport stops, the cover plate is dropped back onto
the film.  Since the cover plate also serves‘as a safety plate,
as mentioned above, a safety interlock has peen provided so that
when the cover plate 1s lifted for film loading, the kinescope
high~-voltage automatically shuts down, removing light and

eliminating the X-ray hazard.

CAUTION: AT NO TIME SHOULD FILM BE CUT ON
THE SENSITIVE KINESCOPE FACEPLATE

b=

BN
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2e3e3 Marking Surface

Since the operator can neither touch, write on, or cut
the film during operation of the film viewer, however, -a small
area, 9 inches by 3 inches, has been provided where marking or
measuring may be safely performed. This marking surface 1s
illuminated from underneath by a fluorescent tube and does nét

have modulated illumination.

2.3.4 Illumination Area

The size of the modulated illumination srea is 9-1/2 by
12 inches. The X=- and Y-axis dimensions of this area are
independently variable, and the X-Y position of a reduced raster
can be placed anywhere within the 9-1/2 by 12-inch full-scan
ares. When using the overhead pickup device, (optical pickup
devices are described in Paragraph 2.3.7) the reduced raster

area will follow the X~-Y axis motion of the microscope.

2.3.5 Light Source

The light source consists of a scanﬁing spot'in a Kinescope.
The light that is transmitted through the film to the photo-
maltiplier contains the information as to the density of the film,
This information is amplified and applied as negative feedback
modulation to the kinescope so that in areas. of heavy density the
illumination is increased and in areas of thin density the
illumination is decreased. In this way, the overall conﬁrast of

the film for broad areas, as seen by the observer, is reducede

Approved For Release 2005/11/21 : CJA.—RDP7SBO4770A000600030012-1
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The amount of modulation (the system closed loop gain) is controlled
by the operator. Contrast compression will be approximately 30-to-l
at maximum modulation. The brightness level can also be controlled
by the operator, however, the highlight compression ratio is

inversily proportional to the brightness level.

At the surface of the optical glass bonded to the kinescope the
spot of light used for illumination can be focused to less than

50 mils. Reduction of the spot size is limited by the fact that
the light is generated in the kine phosphor, which is not in the
same plane as the film. Therefore, to avoid parallax effects from

occuring between the image on the film and the image on the phosphor,

~a retractable 5-mil-thick mylér diffuser is employed on the faceplate

of the kinescope, underneath the film, Consequently, even if a
small spot is made at the plane of the phosphor the spot will spread
to nearly 80 mils at the plane of the film.

In addition, the console provides additional defocusing control,

By turning the defocusing regulator to its maximum clockwise

position spot sizes in excess of 00 mils at the plane of the

deffuser can be obtained,

At the edges of the raster, the spot size is somewhat larger because
the film is a plane, whereas the phosphor is on the inside of a

spherical surface having a radius of curvature of about 140 inches.

-
Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1



25X1

- waveforms, forming an isotropic or "box-scan" pattern. The
&

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1

At the option of the operator, the diffuser may be rolled aside ;
and he can then view the film with a smaller spot size. However,

it should be noted that he may then encounter parallax problems.

This mode of operation is intended principally for viewing with a

microscops. %
The spot of light 1s deflected by two orthogonal triangular

frequencies of the triangular deflecting waveforms are 10,560

and 10,500 Hertz in the "phase-lock" mode. This gives é'pattern

having 176 by 176 intersection points. These numbers result from
dividing the scanning frequencies by their largest common
denominator, namely 60. The pattern is scanned 60 frames per
second, which is the difference frequency between the twb. In

the "ecrystal mode" of operation the scanning frequencies are 10,500
Hertz and 10,620 Hertz. These particular frequencies add one
additional line and increase the frame rate to 120 Hertz. The
isotropic scan was used for the reason that a particular aresa

on the film is scanned from four different directions, thus

avolding trailing-edge effects.

2.3.6 Microscope !

A TX-to-30X Stereozoom microscope is used

to view small areas and fine detail. The microscope is suspended

on a pantograph mechanism which 1s mounted on the tiltable center

Approved For Release 2005/11/21 ?8I-A-RDP78BO4770A000600030012-1
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section of the table. The pantograph suspension permits maximum

freedom of movement for the mlcroscope over the illuminated area.

CAUTION: AS WITH ALL PRECISION INSTRUMENTS, THE [
MICROSCOPE AND PANTAGRAPH SHOULD BE |
HANDLED WITH CARE TO AVOID DAMAGE TO
JEWELED BEARINGS, ETC.

PeleT Optical Pickup

Optical pickup for the feedback aystem is accompliéhed by

directing the modulated light to the photomultipliers. If the
entire area is to be viewed, the raster illumination is detected
by a photomultiplier mounted on the map holder. If the fine detail
in a small area is to be viewed by the microscope, a Lucite funnel
directs the raster illumination from the vertical illuminator to

a photormultiplier attached to the microscope. In either case,

only the ultraviolet component of the illuminating raster is

detected by the video system.

2.3.8 Both photomultipliers occupy housings which contain the
necessary voltage divider strings to provide the proper dynode

voltages for the photomultipliers and a solid-state preamplifier. A §
The output of the preamplifier is fed by a coaxial cable into a E

video amplifier which is located on the kinescope lead shield.

Approved For Release 2005/11/21.< XpJA-RDP78B04770A000600030012-1 i
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The video amplifier then amplifies the signal derived from the
photomultiplier and the output of the video amplifier drives
the kinescope cathode. The total excursion possible is sixty

volis peak-to~-peak, video drive.

2-3.9 Table Motion
The center section of the console is electrically

tilteble to any desired elevation from O to 55%.

The kinescope housing can be rotated +180°., A mechanical stop

is positioned at +45° with respect to the X-axis.

2.l GENERAL DESCRIPTION OF MAJOR COMPONENTS
2.0 Picture Tube

The picture tube is a sixteen-inch magnetically deflected
kinescope manufactured by The Rauland Corporation, Chicago, Ill.,
Model No. R6110P-}, The tube is contained in an aluminized
round metal envelope. The face of the tube is nearly flat

having a 1L0O-inch radius of curvature.

It is important that the distance from the microscope to the
objéct (in this case the photographic film) be constant over
the full viewing area to ensure that the microscope is always
in focus. Therefore, to achieve maximum flatness of the illumina-=-

ting surface, & 1/32-inch thick optical glass was bonded to the

Approved For Release 2005/11/21 ~T1A-RDP78B04770A000600030012-1

e wp b




Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1

kinescope.faceplate. Since the microscope is fixed to a
pantograph mechanism that does not flex significantly in the
Z-axis, and since the film is held flat on the‘X-Y plane, the
focus of the microscope is always maintained over the entire

illuminated area.

24462 Voltage-to-Current Converter

The voltage-to=current converters are purchased items.
These units,requiring no special synthesized networks, Qonvert
an applied voltage wavefofm to an equivalent current waveform
with a maximum gain of two. The independent X-axis and Y-axis
systems operate in push-pull low-inductanég driving yokes. The

yokes are special in that they are prepared to produce a.9 by

12 inch raster at 30 kV and a deflection angle of 53°C.

2el143 Power Supplies
All power supplies used in the modulated-light film=
viewing table are commercially available. "Manufacturers

literature is provided in Appendix B.
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3.0 INSTALLATION

361 SELECTION OF ARFA

3.1.1 The table should be installed in an area with dimensions
of at lcast 8 by 8 feet. The equipment occupies a floor space
with dimensions of 73 by 36 inches. Clearance must be allowed
for access to the equipment from both the front and the rear,

and clearance must be provided for the operator's chair.

3ele2 A gource of 110-volt, 60-Hertz, single-phase power with

ground 1is required.

C3el43 The video system of the modulated lipght viewing table

detects the ultravlolet component ¢f light from the raster.

Any bright light emitting an ultraviolet component of light

that is within the view of the photomultipliers will be interpreted

as a modulated signal and reduce the effectiveness of the video
system« Therefore, anti-ultraviolet shields must cover all
roomlights that will effect the operation of the film-viewing

table,

3.2 PREPARATION OF EQUIPMENT FOR INSTALLATION

3.241 Handle all equipment with care. Any jolt may cause
damage to the klnescope, the pantographs, or the light pickup
devices. The equipment may rolled on the skid casters of the

combination may be lifted with a fork 1lift to place in position.

Approved For Release 2005/11/21 :CIA"RDP78B04770A000600030012-1




O

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1

NOTE: The equipment weighs approximately
1000 pounds and the skid weighs

approximately 150 pounds,

3.2.2 Remove skid by removing straps over the center chamel
of the base in each of the pedestal cabinets. The bolts for
these straps are accessible through the rear door in each

pedestal,

3.2,3 Avoid twisting the pedestals when the table is removed

from the skids.

-]

1=
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L0 OPERATION
el PREPARATION FOR USE
All that is necessary to preparo the equipment for use is
to load the film onto the film reels. The following paragraphs
describe this procedure.,
CAUTION: BEFORE LOADING THE FILM, THE TABLE
MUST BE IN THE HORIZONTAL TOSITION.
A LOADED REEL PLACES A SUBSTANTIAL
UNBALANCE ON THE ROTATING CAGE.
ALTHOUGH THERE IS A POSITIVE BRAKE
TO PREVENT MOTION, INJURY MAY RESULT
IF THIS FAILS WHEN THE OPERATORS HANDS
ARE IN THE LOADING COMPARTMENT.

Lhelel Rotate the table assembly, by releasing the hand brake,
such that a film reel holder aligns with the front access port.

Lock Intc position with the hand brake.

Lels2 Manually 1ift the X-fﬁy glass (cover plate) and fasten
it to the "up" positione.
NOTE: In the event that the POWER switch is
in the "on" position, high-voltage to
the kinescope will be automatically cut

off when the X-ray glass 1s railsed.

Approved For Release 2005/11/21 : ClA<RDP78B04770A000600030012-1
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Lh.l.3 Open tho console face door.

Lelol Press the clutch arm (painted red) toward the vertical
center line of the table until the tapered center 1is retracted

into its housing.

LeleS Insert the full reel into position and engage the tapered
center by moving the clutch arm away from the vertical center
line. Rotate the reel by hand until the shaft key engages.

Leldb Draw sufficient film over upper roller guide (on top of
turntable assembly), to reach over the face of the tube and

into the viecinity of the adjacent reel nest.

Lela7 Lower Cover Plate.

Lele8 Rotate table 180° and lock with brake.

Lhela9 Draw film over the upper roller gulde and down toward

the cavity for the empty take-up reel.
L1.10 Thread film into the take-up reel
li+e1411 Press clutch handle (painted red) toward the vertical

centerline of the table and inéért reel into position.

Approved For Release 2005/11/21 :-G¥RDP78B04770A000600030012-1
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Lel.l2 Engage the clutch arm by moving handle away from

the vertical centerline of the table., hotate the reel

by hand until the shaft key engages.

NOTE :

‘'he t11lm may be loaded to view elther

the emulsion side or the base 1ilm
uncoated side depending on whether the
reel unwinds in a clockwlse or counter-
clockwise rotation. Note - Both reels ™
should be threaded In the same manner.

The LOADING MODE switch on the control
panel will permit the transport DIRWCLIION
switch to operate in the normal fashion

if both reels are threaded in the same

Way.

L.1.13 Close console face door.

Lheloll Lower the X-ray glass cover plate.

o PUKPOSE ANL USE OF ALL OPEBRALING CONTHULS

All of the controls requlred to operate the moduls ted-

1ight ri1lm-viewing table are located on one control panel,

shown in Figure L. In the parsgraphs that follow equlipment

Approved For Release 2005/11/2+10tA-RDP78B04770A000600030012-1
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controls are described in terms of equipment functlons. AYb
the ¢nd of Paragraph .2 the equlpment controls are summarlzed

in tasbular form,

ll.2.1 Equipment "lurn-on" and "Turn-off"

To sturt the equipment, the POWkER swltch, located in
the center of the control panel, 1s moved to the "on" position.
lhe red indicator lamp, located below the switch, will light
indicating that a-¢ line power 1s belng delivered to the

equipment, oo

To turn off the equipment at the end of operation, the
POWEk switch is moved to the "off" position.
NOTE: There are several options for
"turn-of f''e ‘Lhe se options are

descrlbed in detall in Paragraph
Loy

Approved For Release 2005/11/21 :_CE%_—RDP-‘YSBO4770A000600030012-1
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bl te2.2 Position of X-ray Glass

‘he positlon of the X-ray glass is controlled by
means of the X~HAY GLASS switch. "Thils switch has two
positions: "up" and "down". When the X-ray glass 13 in
the "up" posilion, the GLASS UP indicator lamp will light
and stay 1it until the glass is returned to the "down"
position. The glsss must be 1n the "up" position to
transport f£1lm. UWhen returned to the "down" position
1t holds the rilm f'lat against the kinescope faceplate.
'he "up" position 1is normallfor use 1n viewlng moving
1'ilm, the "down" position 1s normsl for use in viewing
with the microscopes

CAULTION: A1l NO TIME SHOULL KILM Bk CUL ON

LI SENSLDUIVE KINKSCOPE IACEPLALE.

LLede3 Film=-Drive Equlpment
The film-drive equipment 1s activated by setting the
URANSPOLT switch to the "on" position and by setting the

X=ray glass switch to the "up" position,

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1
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The control mode, "hand" or "foot", is selected by setting the

CONTROL SELECT switech to the desired position.

The direction of film drive is controlled by the DIRECTION
switche. The top and bottom settings for this awitch are
"forward" and "reverse" respectively. However, a third setting,
"stop", is alsc available. The DIRECTION switch is moved to the

"stop" position to halt the motion of the film in either direction.

Tape motion can be set for eiﬁher rapld or slow travel by means
of the SPEED RANGE switch. The "hlgh" speed range is intended
primarily for film rewinding or rapid access. The "low" speed

range 1s intended for film viewinge.

'ine adjustment can be obtalned within either of these ranges
by means of the SPEED ADJUST knob.
CAUTION: ABRUPT REVERSAL OF FILM DIRECTTON
OR ABRUPT STOPPING MAY CAUSE DAMAGE
TO THE FILM AND/OR DRIVE MOTORS.
CONSEQUENTLY A REDUCTION IN SPEED
USING THE SPEED ADJUST KNOB IS
RECOMMENDED WHEN IT IS DESIRED TO
STOP OR REVERSE THE DIRECTION OF
FILM DRIVE.
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l.2.4 Selection of Viewin; Mode

The ¥nob marked MODULATION serves to adjust the amount
of electronic signal negatively fed back to the kine scope,
which determines the uegree of contrast compression ror

modu Lated lipght viewling.

Two modulated light viewing modes are possible with this
equipment: '"microscope" and "direct". "Yhe viewlng mode is
selected by setting the switch merked VIFWING MOLE into

the appropriate position.

Modulatlon may be totally removed or returned without changing

the setting of the modulation control by setting the MODULATION

"OrF-ON" switch to the sppropriate position,

Le2.5 Adjustment of haster

The raster size mey be adjusted in the X-axis, which
is in the long dimension of the rectangu+ar'viewing area, by
turning the knob marked X-AXIS. ''he raster size may be
adjusted in the Y-axis, which is the 'short dimension of the
rectangular viewing area, by turning the knob marked Y-AXIS.
The size of the raster can be reduced from a 9-by 12-inch

pettern to a l-by l=-inch pasttern.
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Fositioning of the raster is controlled by means of the "joy-stick"

device marked X-Y CENTERING.

A TABLE ROTATION switch enables approximate X- and Y-axis

orientation to be maintained when the table is rotated.

Le.2.6 Leovel Control
The knob marked Level Yontrol serves to adjust the DC
pedestal of the video servo system, thereby changing the

1=t

intensity of the illuminating raster.

Le267 Defocus Control

To achieve distinct vision the kinescope spot size 1is
varied by adjusting the defocus variac located in the right-hand
console. Fine beam control is accomplished by adjusting the

SPOT SIZE control.

L.2.8 Position of the Table Top

To raise or lower the table top, the DIRECTION switch
mist be set at the appropriate position. When the OFPERATE
button is depressed, the table top will move in the indicated
direction. When the table top has been raised to its maximum
angle (55°) as shown in Figure 3, the lamp marked UPPER LIMIT will light.
When the table tovo is lowered to the herizontal position, its lowest Doéition,

the lamp marked LOWER LIMIT will light.

N
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Le2e9 hotation of the Table lop

Lo rotate the tablie, relesse the brake and rotate to

the deslired orientation with the knobs provided for this
purpose on the table top. Slnce the:e 1s no torque
compensation tor the rilm, a substantlal unbalance may
ocecur when a 1'ully loaded reel 1s rotated to certain
positions. Ior this reason the knobs should always be
greasped flrmly before tlie breke 1s released and the brake
should be released slowly to provide braking control,

The brake 1s poslitive locking to prevent an accidernital®’

unlocking when in an unbalanced condition.

Le2.10 Open Loop Brightness
When the video system is operated open-loop i.e.
modulation "OFF" the kinescope réster illumination is

controlled by this potentiometer.
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TABLE L-1.

CONTKOL

POWER
Switceh
Lamp

X=RHAY GLASS

Switch

GLASS UP Lamp

FILM THANSPOKT
THANSPOKT (Switch)
CONTHOL SELECT (Switch)

LIKECTION (Swlteh)

SPEED RANGE (Switch)

SPKED ALJUST (Knob)

LOADING MODE (Switch)

CONTHOLS AND HeIr #UNCLYIONS

FP'UNCT'ION

Turns equipment "on" and "off".

Incicates that power is "on'.

Lifts X-nay glass "up" or "down".
Indicates that giass 1s in "up"

position.

Turns transport "on" and "off".
Selector tor "hand" or "foot"
operation.

Selector forfilm motion: "forward",

Mstop", and "reverse'.

Selector for rate of film travel.
"High" indicates the fa st rate,
"Low" indicates the slow rate.

To adjust the speed within the
gelected speed range.

Selects direction of reel rotation
so that reels may be wound and

unwound from top or bottom..
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Q;i TABLE li-l1. CONTROLS AND THEIR FUNCTIONS (continued)

CONTROL

VIEWING MODE (Switch)

RASTER SIZE

X-AXIS (Knob)

Y-AXIS (Knob)

o RASTER CENTERING

TABLE ROTATION (Switch)

LEVEL

FUNCTION
Selector for method of viewing:

"Microscope" or "Direct".

To adjust raster in X-axis,
long dimension of rectangular
viewing area.

To adjust raster in Y-axis,
gégzg dimension of rectangular

viewing areas

Controla position of raster in
"direct" viewing mode only. In
"micro" viewing mode raster position

is automatic.

Allows X-Y positioning from the
same reference direction for four

different positions of table

rotation ("0°", "go°", "18o°", "270°"),

To adjust brightness
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TABLE l~1. CONTROLS AND THEIR FUNCTIONS (continued)

CONTROL

MODULATION

SPOT SIZE

DEFOCUS REGULATOR

OPEN LOOP BRIGHTNESS

FUNGTION

To adjust modulatione.
To adjust focus.
To adjust focus.

Adjust kinéécope illumination

when modulation is turned off.
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be3 STARTING THE EQUIPMENT

The power is moved to the "on" position. The red
indicator lamp immediately below the power will light at this
time and stay 1it as long as power is being delivered to the
system. A 1lO0-minute warm-up period is recommended to allow
the electronics to stabilize. (An automatic 60 second delay
period is built in.) However, if necessary, the equipment
may be operated as soon as the rasﬁer is visible on the tube,
although for a brief period equipment performance may not be

optimum.

lyoly OPERATION OF THE EQUIPMENT
Le4el Operation of the Film Drive Equipment

The rilm-drive equipment is activated by turning the
TRANSPORT switech to the "on" position. Note the position of
the X-ray glass. This will be indicated by the X-RAY GLASS
lamp, which lights whenever the glass is lifted. The film

transport will not operate except when the X-ray glass is lifted.

Set the film drive DIRECTION switch in "forward" or "reverse",
as desired and the film SPEED RANGE in the "high" or "low"
speed, as desired. The "high" speed range is intended for film
rewinding or rapid access. The "low" speed range is intended

for film viewing. Set LOADING MODE switch in "A" or "B" position

depending on whether the film is loaded to pass over the top of the
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reels or from the bottom (emulsion side up or down). Fine
speed adjustment within the available ranges is controlled

with the SPEED ADJUST knob.

Lhelio2 Stopping the Film
There are three‘methods of stopping the film in the
course of normal operation: (a) Move the DIRECTION switch
to the "STOP" position, (b) Move the TRANSPORT switch to the
"off" position or (c). When operating in the low range, the
film can be stopped by moving the SPEED ADJUST knob to the
lower limit of the range.
CAUTION:z ABRUPT REVERSAL OF FILM DIRICTION OR
ABRUPT STOPPING MAY éAUSE DAMAGE TO
THE FILM AND/OR DRIVE MOTORS. CONSEQUENTLY,
A REDUCTION IN SPEED USING THE SPEED ADJUST
KNOB IS RECOMMENDED WHEN IT IS DESIRED TO

STOP OR REVERSE THE DIRECTION OF FILM MOTION.

4elhe3 Viewing the Film
Once the film is stopped, the X-ray glass may be lowered

by moving the X-RAY GLASS switch to the "down" position.

The raster size in the X-axis, the long dimension of the

rectangular viewing area, is controlled by the X-AXIS knob.

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1
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The raster size in the Y-axis, the short aimension of the
rectangulear viewing area, 1s contrélLed by the Y-AXIS knob.
With the VIEWING MOLE seilection switch set in the "direct"
mode, the position of the raster is controlled by the X-Y
CENTERING "joy-stick". With the VIEWING MOLE selection
switch set in the "microscope'" mode, the position of the

raster 1s controlled by the position of the microscope.

briphtness of the illumination is set by the LEVEL
control. Brightness should be set to the amount ot iilumina—

tion desired in the thin or less-dense areas of the film.

Control of the amount ot modulation 1s achieved by the

MODULATION control. A modulation "On-Off" switch is provided

- to permit the modulation to be removed entirely without

changing the setting of the MOUWLAIION control.

It will be noted that when using mogulated light, obstruction
of the light path between the illuminsted area and the pilckup
wlll serve to cause a local brightening of the illuminsation
in the obstructed area. ''Mmls teature may prove useful in
operation if the operator wishes to brighgen a particular
area more than it would normally be brightened in normal

operation.
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The TABLE KOTAYTE switch 1is provided to reorilentate the
raster direction when the viewling table 1s rotated ¢o that
the X-and Y-axis directions can be approximately maintained

ror positioning and raster size control,

''he CENTERING and RASTER SIZE controls enable masking of

eny portion of the film without using tape or external muasks,

Lelield Positioning the Diffuser

When the viewer is in the "direct" viewing-mode, the
retractable Mylar diffuser should completely cover the viewing
area to eliminate parallax effects. When microscope viewing

is desired the diffuser is normally removed from the viewing area.

Two diffuser positioning handles, mounted on the consocle table
top, are locked into place by detents. To cover the viewing
area 1lift both handles from their respective detents and rotate
nandle "C" in the direction indicated. (Maintain counter
pressure on handle "O" while covering the viewing area.) To
remove the diffuser lift both handles from their respective
detants and rotate handle "O" in the direction indicated.

(Once again, maintain caunter pressure on handle "C" while

uncovering the viewing aresa.)

-32m
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CAUTION: BE SURE HANDLES ARE PLACED BACK INTO
THE DETENTS AFTER EITHER COVERING OR

UNCOVERING THE VIEWING AREA.

Lelie5 Manusal Film Transport
The film to be viewed may either be advanced automatically
or manually. Two identical knurled knobs, 1ocated%t each end of
the viewing area are the film manual advancing coﬂtrols. To
advance the film in a specific direction select the control that
corresponds to that direction. Press down and rotate this contrel
until it engages the transport gearing. Once the transport gearing
is engaged the X-ray safety glass will éutomatically 1ift allowing the

£i1lm to be manually advanced to the desired distance. When

completed disengage the control.
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5.0 MAINTENANCE LIMITATIONS

User maintenance on the modulated-light film-viewing table is
limited to these operations that are required to keep the equipment
in good operating condition. All other repair and replacement

operations should not be undertaken by other than qualified persomnel,

WARNING: BE SURE THAT POWER IS OFF BEFORE
OPENING ANY CABINEY DOOR, DO NOT
DEFFAT ANY INTERLOCK SWITCH,
HIGH VOLTAGES PRESENT IN THE
CABINETS CAN CAUSE INJURY OR

DEATH,
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APPENDIX A

CIRCUILS

ALl VIDEO SYSTEM

The video system, shown In Figure A-1, detects the
mocdulstion of the light passing through the viewed film
as it 1s swept by the beam which produces the illuminated
raster on the kinescope face. ‘his modulation gignal 1s
amplified in the photomultiplier and Nuvistor prcesmplifier,
in either of two light plck up devices (one on the micro-
scope and one on the map board). Additional amplification
is accomplished in the rest of the video system and the
- _ processed signal is applied to the cathode of the kinescopee
> The application of the light modulation produces an increase

in gamma in the viewed negative. gf

’A.l.l Photomultiplier Preampllifiler

I'wo photomultipllier and golid-state preamplifiers, shown
in Figure A-2, are used in the video system., OUne i1s used
in the microscope light pick up and one 18 used in the map
bea rd 1light pickup to provide low nolse amplification of the
modulation of the 1ight which passes through the film as 1t

ig scanned.
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A.l.2 Video Buffer Amplirfier

The video buffer amplifier circuit board, shown in Figure

A-3, 13 contained, in a shielded box within the control panel.
This amplifier provides gain control (modulation control) as
woll aa proper DC interfacing betweon the preamplifior and power

amplifier.

Al.3  Video Processer

The video processer circuit board, shown in PFigure A-l,
is mounted in a shielded box with both the video preamplifier
and the video power amplifier. The video processiné a;;lifier

inserts a clamp pulse from the X-axis synchronous system in

the video signal and allows the black level of the signal to

be adjusted. The clamp pulse, which is added at both edges

of the X-axis scanning signal waveform, allows the charge on
the final capacitor in the video amplification chain to be
replenished thereby establishing bias on the kinescope cathode
at both edges of the X-axis trace. Video clamping essentially

shif'ts the video band~pass frequencies lower to include d.c.

Ao
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A.l.lL. Video Power Amplifier

The video power amplitier circuit board, shown in
Figure A-~5, is contained in a shielded box. The processed
video signal is amplified by this amplifier and applied
directly to the cathode of the kinescope. Current feedback

is employed to linearize the response of the amplifier.

A2 X~ AND Y-AXIS SYNCHHONOUS SYSTHEMS

The X- and Y-axis syncaronous systems, shown 1% Figures
A-6 and A-7, are independent timing networks that generate,
shape, clamp, and arrenge in proper sequence all the pulses
necessary to control the isotropic scanning mode of illumina-

tion of the modulated-light tilm viewer.

the sync units develop a Y-axls frequency component of 10.%0
kilohertz and an X-axls frequency component ol either 10.56 or
10.62 kilohertz. These two primary frequencies produce an
illuminating raster on the kinescope with\a 176 by 175 line
pattern or a 177 by 175 line pattern skewed L5 degrees with
respect to the Y=-axige.
''he synchronizing generators must develop and control the
following voltage pulseuwaveformsz

(1) A Y-axls (vertical) driving pulse at a trequency

of 10.50 kilohertz,
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(2) An X-axis (horizontal) driving pulse at a
frequency of 10.b6 kilohertz,

(3) An X-axis blanking signel at twice the X-axis
frequency to biss the kinescope off at the raster
edges.

(L4) A video clemping pulse to re-establish the d-c
potential of the kinescope cathode during blank=-

Ing time.

The entire solid-state synchronizing system 1s houscd in the
right-hand cabinet and consists of fourteen plug-in type
cards. ‘hese cards, comprlising ninety-elght transistorized

steges, are located in the upper card nest.

Ihree distinct methods may be used to synchronize the
electronics of the modulsted-~light film viewer. These
cperating modes are:
(1) The master oscillators may be crystal controlled.
(2) Voltage controiled osclllators may be phase
locked to the 60-cps power line.
(3) 'Yhe voltage controlled oscillators may be allowed

to free-run.

Normally, the console electronics are synchronivzed to crystals

by placing theoperating mode switch in the "ChYSUWAL" position.
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The phase lock mode and the free-run mode of operation
can be used for operation, but these synchronization metnods
are primarily used for checking sweep linearity and adjusting

the pulse and timing sequence.

In ail modes or operatlon, the basic oscillator frequehcy

ls twice the sweep frequency and the firut digital counter
in the chain divides by two to provlde the proper sweep
Irequency for each axis and insure syrmme try to triangular
wave generators. In the phase-lock mode of operaﬁ&dﬁ‘these
sweep frequencles are divided to obtaln 60 hertz. This
signel is compared in each sync system with the (U-hertz
line-I'requency reterence signal in the phase detector and an
error slgnal is produced. 'Lhis error signal 1s ampLiried

in the differential smplif'icr and converted to & d-c voltage
which 1s proportional to the phase difference between the
penerated OU-hertz signal and the line f'requency. lhis
voltage 1s used to lock the voltage-controlled oscillator

to the proper frequency.

he isotropic box scan results from the interaction of the
X-axis and the Y-axis triangular scang which have sLlightly
dif'terent scanning frequencies., ‘'he resaltant trace shown
in Figure A-7A 1lluminates each point on the race of the
xinescope within the raster rectangle trom each of four

directions once every lé6.6 milliseconds.,
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A,2.1 Master Oscillator and Phase letector
lhe master oscillator and phuse detector circuilt board,
shown in Mlgure A-U, 1s used 1in both the X-and Y-axis

synchreonous systems.

The muster oscillator, used in both the free-run and phase-
lock modes of operation is a voltage-controlled oscillator
(VCO) which has an output frequency directly proportional
to the d-c¢ bias voltage applied to the bsasses of transistors
%l and Qz. In the free-run mode of operation thistbiég
voltage is obtained from a potentiometer on the auxiliary
control panel. In the phase-lock mode of operation this
bias voltage 1s the d-c error signal Irom the differential
emplifier. The output frequency is 2l,1< kilohertz for the
X-axis oscillator and 21.00 kilohertz for the Y-axls oscillator.
‘'hese frequencles are twice the respective derlection rates
(1LU.56 kllohertz for X-axis and 1l0.50 killohertz for Y-axis)

and are integral multiples of 60 hertz.

‘'he phase detector is a squure-wave debector. Yhe Input 1s
trigpgered by the lagt counter in the synchronous dividaing
chalin and the reset 1s simulteneously driven by & square wave
derived from the basic 6©U-hertz power-line frequency. The
output 1s sn integrated d-c voltage which 1s directly
proportional to the phase diff'erence between the triggering

signaLw and bthe vU-hertz power-line frequency.

# I'ne slgnal that 1s developed by the sync systems,
Approved For Release 2005/11421 : CIA-RDP78B04770A000600030012-1
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A.2.2 Crystal-Controlled Uscillator and Wave Shaper

One of these crystal-controlleu oscillator sand wave
shaper clrcuit boards, shown 1n Figure A-Q, is used in both
the X- and the Y-axis synchronous systems when in the crystal-

control mode of operation.

'he oscillators in the X-and Y-axis systems opersate at
frecuencies of 21.12 and Z1.00 kilohertz, respectively,

twlce the respective sweep frequencies. An emitter follower
buffer smplifier clrcult on each board isolates tiTe "Cbciliator
from a'wave—shaper circuit which torms tlie square wsave. I'he
output of the wave shaper i1Is applied to the shift and blanking
generator In the X-axis system and to the first digital

counter in the Y-axls system.

B.2.3 Shift and Blanking Generator

The shift and blanking generator circuit board,
shown in MMigure A-10, is used in the X-axis synchronous
system. ‘he pulse-shift circuit provides & 3-microsecond
deleay to the clock pulse from the oscillator to the first‘.

digital counter.
‘he blanking pulse clrcuilt provides & 6-microsecond pulse

which starts once each half cycle of the basic unshifted

oscillator puilse., This pulse 1s supplied to the control

Approved For Release 2005/1#27 : CIA-RDP78B04770A000600030012-1
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grid of the kinescope through the Gl blanking samplifiier.
i'his blanking pulse is symetrical about both the negative
and positive pc aks of the triangular deflection signal

to remove the kinescope trace at the raster edges.

K.2.ll Delay and Clamping Generator

The delay and clampilng generator circult bosrd, shown

in Figure A-11l, is used In the X-uxis synchronous system. The

delay-pulse circult provides a l.b-microsccond pulsge which
i1s trigpered once each hﬂLf;cych of the basic osgiIfbtor
pulse., +he tralling edge of the l.5-microsecond pulse
triggers the cleamping-pulse circult whichprovides a 3-micro-
gsecond clamping pulse., Lhis pulse, which 1s supplied to the
video processer, is symetrical about the center of the
blanking pulse with time shifts of l.b-microseconds

between the respective leading and trailing edyges.

Az, Gl Blanking Amplifier

The Gl blanking emplifier circuit board, shown in
Iigure A-1g, 1s used In the X-axls synchronous system. Lhis
circult amplifies the blanking pulse from the delgy und
blanking genersator and supplies this pulse to the control
grid, GL, of the kinescope to remove the trace from the

kinescope when video clamping occurs.
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A.2.6 Digital Counters

the digital counter cireult board, shown in Figure A-13,
is composed of three identical d'.‘l.(;ibal counters (bi-stable
multivibrators). Each counter is composed of two single-
1npu.§ computer gates, ''hese counters are used to divide
the oscillator frequency in both the X- ‘and Y-axls synchronous

systems,

A_.d.’l Digital Feedback Control and $chmitt triggers

The diditel feedback control and Schmitt srigil
eircuit boerds, shown in Figures A-1l and A-1b, are used
in the X-and Y~axis synchronous systems, respectively. Each
‘board contains two Schmitt trigger circults gnd digital
feedback control cireuits. ‘“he Schmitt triggers shape ‘the
o0=tlertz line-frequency sinisoidal signal to a aquare wave

to provide the reference signal to the phase detectors,

The digital feedback control clrcults provide ilsolation for
the feedback paths in the counter chains, Also, voltage

regulators provide clamp voltages to the dlgital counters.

A+2.9 Differential Amplitier and Parallel - ' Kejection Network
The dirferential amplitier and parallel-w re jection
network circuit board, shown in Figure‘*_.k‘-lb, is used in both

the X-and Y-axis synchronous systems, In the phase-lock

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1
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(‘—’ A.L0 BLECITHRICAL INTERFACE
The wiring end interconnection alagrams for the
modulated-light t'ilm-viewini; table are shown in Bipures

A=<y through A-35.

A.,1l WIRING LISTS
Pollowing Figure A=35 is o complete wiring diagram,
cable designation, and additional schematics for the

modulated light film viewer.
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A7 SAFETY INTEHLOCK SYSTEM

The satety interlock system, shown in Figure A-2l,
interrupts the main source of power to the table when rear
aoors are opened, and provides solenold litters tu 1ift the
X-ray salety glass over the kinescope face so that the rilm
can be transported. Switches stop the film transport system
and interrupt the hl-voltage to the kinescope when the glass
in gown. The power supply for the lif'ter solenoids 1s shown
in Figure A-25,

- S

A8 TILT CONTROL SYSTEM

The tilt control system, shown in Figure A-2b, provides

control of the d-c elevation motor to enable the film-viewing
table top to be set at a convenlent angle. Power to the !
armature of the d-o motor 1s automatically interrupted and

a LIMIT lamp lights when either limit of position is

reached. At sither limlt, power can be applied only to reverse
the direction of motion, 'he field winalng of the motor is

controlled by the POWER awit'ch of the viewing table.

A9 MAGNETLC DEFOCULING REGULATOK

The magnetic def'ocusing regulator circuit, shown in
Flgure A-27, provides a controlled d-¢ current through the
defocusing coll to enlarge the electron beam diameter and

increase the illuminanted spot diameter. This defocusing 1s

[ necessary when the difruser ls removed from in rront ot the

kinescope race so that the individusl raster lines are not

visible.
A1l

é
{
|
i
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Ay CONTKOL PANEL

The main control panel, shown in Figure A-21,
provides controls for all the functions of the modulated-

light film-viewing table,

4.5 AUXILIAKY CONTKOL PANEL

The auxillary control panel provides power for the
phase detectors and Gl bias, filament power for the Nuvistors
in the photomultiplier preamplifier, switches to select
the mode of operation of the synshronous syatems,’a'ﬁ&‘a meter
and controls to set the frequency of the master oscillator
for the free-running mode of operation. A schematlc diagram

of the panel is shown in Figure :A-c2.

A 56 FILM TkKANSPORT SEnVQ SYSTEM

The film transport servo syatem, shown in Flgure A-23,
provides speed and direotion control for the tilm transport

system,
Translstors Ql and Q2 provide biusing and pate current to

the silicon-controlled rectitler, Qj, which, in turm,

regulates the current to the armature of the energized motor.

A-12
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C—/ This voltage signsl pesses through en emitter follower
circuit and is fed to an isolation amplitier.

A.3.2 Isolation Amplifiers

‘The 1solation amplifiers ‘circuic board, shown in
Figure A-19, has an amplifier circult for both the X-and
Y-axis deflection systems. “hese amplifiers provide
isolation between the triangular wave '5hape generators and
the yoke driver amplifier (E-to-I converter) which tollows,
and superimposs externally controlled G-c blases o‘n'“t;;e
triangle signals to allow the raster to be positioned on

the tsce of kinescope.

A.3.3 8weep Detector

'he sweep detoctor circuit board, shown in Figure A-c0,
1s used 1ln the yoke driver sysatem, ‘Thls crircuin senses the
presence or absence of signels at the output of both the X-
and Y-axls triangle generators. In the event that no signal
is present at the output of elther or both of the triangle
isenerators, & reloy is oenerglzed, removing Input power to the
high voltage ol rcults to prevent damage ‘to the phosphor surface

of the kinescope.
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synchronous mode of operation, the d-¢ error aignal from

the phase detector 18 amplitied and inverted in the differential
amplifiier. 'The paraliel-! rejection network rilters the
o0-hertz line frequency moduiation so that is 1s not present

in the output scanning waveform.

4.3 X=-AND Y~AXIS YOKE DRIVEH SYSTEM

The X-and Y-axls yoke driver system, shown 1n
Figure A-17, produces a signal with a trisngular waveform
of voltage for each axis at the deflection frequen'af'?or
each axls, amplifies each signsl, und converts them into
current signals with the same waveform to drive the kinescope
deflection yoke, and produce the isotropic raster. Controls
are provided to vary the size of the raster and position of

the raster on the race of the kinescope,

4.3.1 fTrisngular Vave Shape Generator

The triengular wave shape gensrator circuit board,
shown in Flgure A-1Y, is used in both the X-and the Y-axis
deflection systems, The generator is composed of two
constant-current generator elrcuits. One circuilt charges a
cepacitor at a constant rate continuously. “The other usenerator
produces a negative current with twice the magnitude of the
contlnuous ecurrent. This second current flows only during
one-half’ of the cycle to dlscharge the capacitor, 4The re su.Lt.

is & triangular-wave of volbage across the capacitor,

A=10

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1




Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1
& 2w022

C\’* CY2.1(’;"1'Q‘\ C;;L\,":*';..l‘3‘»~‘\30Q T.{.\Z_

T SEER ALRS ool Dot us I ATRS

£ ReEUWSTORS ‘/2\,.;, CHLE NS OO RTIED
\oo

Sox

TRCANCE, LS H GRND, P

L
|
i
|
|

Fievwe, -6

o=

DI L 2T IR RREOy 1 F 2,
ANS PACAUE . T RETE.N o
N.E’Vu:ur_\e‘ .
T BT PeARD PR %

] 56¢

SCRTHMATIL Ding @ .

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1



Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1
) ‘—\— v .

r______ N ‘:?,EK._!
|

S B
| ° &
T GNP R oRR, \_vQIY |
Ao Ruovsrs o wd — o — . v\v‘s‘ & '
. Y ' ’ '
“Eassaver g 2W0oo | roGsg ]
TR TR B, ~HE, 2N1306 22 \'
oy
S5 HesT sweesesn
1457 l-

“Mo NN

®&—F

e tm.

1457

aagn

FleuRe ﬁ—\S
DETAC FRFOAA e Carvmiae,
TArt Tt T TRIGLE G,
TIREUT Bowmes PRRe g
Tol  Y-fixus v eoc SN e,

ol

BCNTUMAT L Din ERmm

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1



Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1
A=

X(

RN CROAC ITe R, uo%

BU RECwavors bos

G

TRAN™TITTER Q‘S 2300

TR s TR @,%@* 2%1306
(?)S "\t\'r S;\\\G.;mp;b

470

)(: ®__”

6.2k

AN

f—

1753

Fieowzs A-14
THE v A PELDEACYE Jin™ dow
| L B TWERATY te ey,

. CrReuit DoA™ INBL L,¢\'

FOR M-S sMya e ST E W
TLHEMAT & D Ne@ AM

Approved For Release 2005/11/21 : CIA-RDP78B04770A000600030012-1



Approved For Release 2005/11/2’i : CIA-RDP78B04770A000600030012-1

|

/f—-\q .t ] —a
S 240 é.‘fa ’
?\.a\w L BK é - B

I‘\h)

138 T

?— 2 L2328
. —65

Ky~ G 27

) ™
NLl CASAL mGR, o q-(\:

Ree RE SisTaLee, ylw i

Flee g -
THe A3
A Courttas
CrRaL ™ ReARID PR24, |
SEHERAT C D Ae b

- f——i T

L

Approved For Release 2005/11/21 : CIA;_Rbi:’78B04770A000600030012-1



